Specific inflammatory cell infiltration of hepatic schizonts in BALB/c mice immunized with attenuated Plasmodium yoelii sporozoites.
We compared immunization of BALB/c mice with radiation-attenuated versus killed sporozoites of the rodent malaria parasite, Plasmodium yoelii. We employed a suboptimal schedule of only two immunizations, in expectation that some parasites might break through the resultant low level immunity and that it might thus be possible to study the response of the host against these 'breakthrough' schizonts. As a measure of protective immunity, we used histological means to determine the percentages of challenge sporozoites prevented from completing development into hepatic schizonts within the liver. Immunization with attenuated sporozoites led to almost complete protection, whereas immunization with similar dosages of killed sporozoites led to approximately a 75% protection. Fluorescent antibody titers against sporozoites were similar in both sets of immunized animals. However, serum from mice immunized with attenuated sporozoites had a protective effect upon passive transfer into immunologically naive mice subsequently challenged with normal sporozoites; serum from mice immunized with killed sporozoites had no such effect. When mice suboptimally immunized with attenuated sporozoites were challenged, we observed breakthrough schizonts being infiltrated with inflammatory cells, primarily mononuclear cells, and neutrophils; partial depletion of CD4+ or CD8+ cells within these mice prior to challenge prevented the infiltration of breakthrough schizonts. Thus, cellular infiltration of schizonts was apparently secondary to earlier action by lymphocytes. This infiltration was also not observed in mice immunized with killed sporozoites. The more effective protective immunity induced by attenuated sporozoites could be due to their ability to release antigen into the cytoplasm of hepatocytes that they invade or their ability to continue differentiating, thereby presenting new antigens that are not seen after immunization with killed sporozoites.